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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a transmission 
power control method which can always and 
automatically control reception and transmission 
power in an optimum state. 

SOLUTION: An output of an IF amplifier 14 and a 
limiter 16 is converted into direct voltage DV by 
a logarithmic amplifier 18, and a control part 22 
measures the reception power (RSSI) of the mobile Lj^ 
station by using this and decides and controls 
transmission power from the measured result. The 
method calculates and adjusts the transmission 
power from the mean value of reception power for a 
prescribed time, the transmission power of a base 
station which is analyzed by a packet transmitted 
by the base station and reception power that is 
desired by the base station. The transmission 
power is decided by adding the value, which 
subtracted the mean value of the reception power 
from the transmission power of the base station, 

to the reception power that is desired by the base station during the subscribing 
procedure. A 1st stage where present transmission power is decided by adding the 
value which subtracted the mean value of the reception power from the transmission 
power of the base station to the reception power, which is desired by the base 
station and a 2nd stage where the present transmission power, is adjusted according 
to the change width between previous transmission power and the present 
transmission power are performed after the subscribing procedure. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the received power which is the transmitted power control technique in the mobile 
station which performs the radio with a base station, and is wished the received-power average 
during predetermined time in the transmitted power of a base station and the base station which 
are analyzed from the packet transmitted from the base station - since - the mobile station 
transmitted power control technique characterized by calculating and adjusting transmitted 
power 

[Claim 2] The received-power average is the mobile station transmitted power control 
technique according to claim 1 searched for by adding the received-power value acquired the 
number of predetermined times, and breaking by the aforementioned number of times of 
predetermined between predetermined time. 

[Claim 3] The mobile station transmitted power control technique according to claim 1 or 2 of 
determining transmitted power from the transmitted power of a base station in a subscription 
procedure in addition to the received power which desires the value which lengthened the 
received-power average in a base station. 

[Claim 4] The mobile station transmitted power control technique according to claim 3 of 
performing the 2nd phase of adjusting the aforementioned present transmitted power from the 
transmitted power of a base station after a subscription procedure according to the change 
width of face between the 1st phase of determining the present transmitted power in addition to 
the received power which desires the value which lengthened the received-power average in a 
base station, and the pre-transmitted power in front of the predetermined time which calculated 
the aforementioned received -power average and the aforementioned present transmitted power. 
[Claim 5] The 2nd phase is the mobile station transmitted power control technique according to 
claim 4 which will make the present transmitted power of the 1st phase transmitted power as it 
is if the specified quantity is fluctuated and adjusted to the transmitted power before the above, 
it considers as transmitted power and it has fitted in the aforementioned predetermined change 
width of face when the change between pre-transmitted power and the present transmitted 
power exceeds predetermined change width of face. 

[Claim 6] The 1st process in which the received-power average is calculated by adding the 
received-power value which is the transmitted power control technique in the mobile station 
which performs the radio with a base station, and was acquired the number of predetermined 
times between predetermined time, and breaking by the aforementioned number of times of 
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predetermined, The 2nd process in which the present transmitted power is determined from the 
transmitted power of a base station in addition to the received power which desires the value 
which lengthened the aforementioned received-power average in a base station, The mobile 
station transmitted power control technique characterized by performing the 3rd process in 
which the aforementioned present transmitted power is adjusted according to the change width 
of face between the pre-transmitted power in front of the predetermined time which calculated 
the aforementioned received-power average, and the aforementioned present transmitted 
power. 

[Claim 7] The received power desired in the transmitted power of a base station and a base 
station is the mobile station transmitted power control technique according to claim 6 by 
analysis of the packet transmitted from a base station. 

[Claim 8] The 3rd process is the mobile station transmitted power control technique according 
to claim 6 or 7 repeated in a line crack considering the predetermined time which calculates the 
received-power average as 1 cycle while the 2nd process is performed and a communication is 
performed after the subscription procedure of a mobile station also into the subscription 
procedure of a mobile station. 

[Claim 9] The 3rd process is the mobile station transmitted power control technique given in 
any 1 term of the claims 6-8 which will make the present transmitted power of the 2nd process 
transmitted power as it is if the specified quantity is fluctuated and adjusted to the transmitted 
power before the above, it considers as transmitted power and it has fitted in the 
aforementioned predetermined change width of face when the change between pre-transmitted 
power and the present transmitted power exceeds predetermined change width of face. 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technique of 
adjusting the transmitted power of a mobile station especially, about the mobile station which 
performs the radio with a base station. 
[0002] 

[Problem(s) to be Solved by the Invention] In the mobile station of a radio, although the 
intensity of received power changes with move positions, since the transmitted power 
determined at the time of the first subscription procedure will always be held, transmitted 
power cannot necessarily perform the optimum communication according to the status. 
[0003] Then, the purpose of this invention is about received power and transmitted power to 
offer the transmitted power control technique which can always be automatically controlled in 
the optimum status. 
[0004] 

[Means for Solving the Problem] the received power desired in the transmitted power of a base 
station and the base station which are analyzed from the received-power average during 
predetermined time, and the packet transmitted from the base station as the transmitted power 
control technique in the mobile station which performs the radio with a base station by this 
invention for this purpose - since - the mobile station transmitted power control technique 
characterized by calculating and adjusting transmitted power is offered The received-power 
average can be calculated by adding the received-power value acquired the number of 
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predetermined times, and breaking by the aforementioned number of times of predetermined 
between predetermined time. In addition to the received power which desires the value which 
lengthened the received-power average from the transmitted power of a base station in a 
subscription procedure in a base station, transmitted power is determined, moreover, after a 
subscription procedure The 1st phase of determining the present transmitted power from the 
transmitted power of a base station in addition to the received power which desires the value 
which lengthened the received-power average in a base station, It is made to perform the 2nd 
phase of adjusting the aforementioned present transmitted power according to the change width 
of face between the pre-transmitted power in front of the predetermined time which calculated 
the aforementioned received-power average, and the aforementioned present transmitted 
power. If the 2nd phase fluctuates and adjusts the specified quantity to the transmitted power 
before the above, and makes it transmitted power and it has fitted in the aforementioned 
predetermined change width of face when the change between pre-transmitted power and the 
present transmitted power exceeds predetermined change width of face, it will make the 
present transmitted power of the 1st phase transmitted power as it is, 

[0005] moreover, according to this invention, as the transmitted power control technique in the 
mobile station which performs the radio with a base station The 1st process in which the 
received-power average is calculated by adding the received-power value acquired the number 
of predetermined times, and breaking by the aforementioned number of times of predetermined 
between predetermined time, The 2nd process in which the present transmitted power is 
determined from the transmitted power of a base station in addition to the received power 
which desires the value which lengthened the aforementioned received-power average in a base 
station, The mobile station transmitted power control technique characterized by performing 
the 3rd process in which the aforementioned present transmitted power is adjusted according to 
the change width of face between the pre-transmitted power in front of the predetermined time 
which calculated the aforementioned received-power average, and the aforementioned present 
transmitted power is offered. 

[0006] The received power desired in the transmitted power of a base station and a base station 
shall just be based on analysis of the packet transmitted from a base station. Moreover, the 2nd 
process is performed also into the subscription procedure of a mobile station, and the 3rd 
process shall be repeated considering the predetermined time which calculates the received- 
power average as 1 cycle, while a communication is performed after the subscription 
procedure of a mobile station. If the 3rd process fluctuates and adjusts the specified quantity to 
the transmitted power before the above, and makes it transmitted power and it has fitted in the 
aforementioned predetermined change width of face when the change between pre-transmitted 
power and the present transmitted power exceeds predetermined change width of face, it shall 
make the present transmitted power of the 2nd process transmitted power as it is. 
[0007] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawying, it 
explains in detail per operation gestalt of this invention. 

[0008] The mobile station of this example is shown in drawing 1 with a block diagram. The 
radio signal received through an antenna 2 is amplified by the Radio Frequency (RF: Radio 
Frequency) amplifier 4. With the 1st mixer 8, it is mixed with the frequency from the 1st local 
oscillator 6, and the input signal after this amplification serves as 1st intermediate frequency 
(IFiIntermediate Frequnecy) signal IFl. And further, with the 2nd mixer 12, it is mixed with 
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the frequency from the 2nd local oscillator 20, and this IFl turns into 2nd intermediate 
frequency signal IF2. After amplifying 2nd intermediate frequency signal IF2 with the IF 
amplifier 14, a limit is added to an amplitude by the limiter (Limiter) 16. Usually, the signal 
outputted from this limiter 16 is a signal with which a user is provided, 
[0009] By this example, the amount of currents of the signal outputted from the IF amplifier 14 
and the limiter 16 is changed into direct current voltage DV by the logarithmic amplifier 18, 
Using this direct current voltage DV outputted, a control section 22 is the intensity (Received 
Signal Strength Indicator:RSSI) of the received power of the concerned mobile station. It can 
measure. And a control section 22 outputs control signal CONT for controlling transmitted 
power, after determining transmitted power from the measurement result of RSSI. 
[0010] The control flow chart at the time of determining the RSSI is shown in drawing 2 . That 
is, the process which reads RSSI value of an input signal and is changed per power with a 
predetermined period (lOOmS), the process which carries out the accumulation total of this 
conversion power, the process which calculates the average of the value by which the 
accumulation total was carried out between predetermined time (2 seconds), and ** are carried 
out. First, the process in which the average of this received power is calculated with reference 
to drawing 2 is explained. 

[0011] A control section 22 sets counter value n to "0" in 210 phases, the ground for setting up 
this counter value - predetermined time (2 seconds) inside -- predetermined period (lOOmS) 
number-of-times = - it is for counting "20" in this example And in 212 phases, an internal 
timer is checked and progress of lOOmSs is judged. These lOOmSs can be set up suitably. 
When lOOmSs pass, it goes on in 214 phases and a control section 22 reads RSSI value. This 
RSSI value is offered by the direct current voltage DV which changed the amount of currents 
of the signal outputted from the IF amplifier 14 and the limiter 16 by the logarithmic amplifier 
18. A control section 22 changes read RSSI value per power. Following [table 1] shows the 
power unit corresponding to the direct current voltage DV outputted from the logarithmic 
amplifier 18. 

[Table 1] 

[0012] The power units changed by [Table 1] are 218 phases, and the power unit changed the 
front predetermined period accumulates them, and they are stored in an extraordinary buffer as 
PRSSI^READ. Control sections 22 are 220 continuing phases, and counter value n checks 
from 19 whether it is the parvus. The ground for performing these 220 phases is predetermined 
time (2 seconds). It is for judging whether it passed or not. 

[0013] If counter value n is smaller than 19 in 220 phases, it is this (2 seconds), i.e., 
predetermined time. It is judged that it has not passed, and after going on to 224 phases and 
carrying out 1 **** of n, a return is carried out to 212 phases. On the other hand, with [ n ] 19 
[ or more ], it is this (2 seconds), i.e., predetermined time. The received power which the line 
of the control section 22 is carried out to 222 phases since it is judged that it passed, and it 
accumulates in 218 phases, and is stored in the buffer as PRSSI_READ is broken by the 
predetermined number of times 20, and it is predetermined time (2 seconds). The average of 
the received power of a between is calculated. When a calculation of this average is expressed 
with a formula, it is PRSSI = PRSSI_READ/20. 
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[0014] The average calculated by this is stored in an extraordinary buffer as PRSSI. Thus, all 
the processes of this example that calculate the average are 2 seconds (100msx20). It is carried 

out as 1 cycle. 

[0015] The control flow chart for the transmitted power decision which follows this is shown 
in drawing 3 . Namely, the process in which the transmitted power initial value of a mobile 
station is set up from the received-power average during predetermined time (2 seconds) into a 
subscription procedure, The present transmitted power and predetermined time (2 seconds) by 
received-power average after this subscription procedure and between predetermined time (2 
seconds) Front pre-transmitted power is measured, change width of face is investigated, and 
the process in which the aforementioned present transmitted power is adjusted according to the 
change width of face is carried out. This drawing 3 is referred to and it is predetermined time 
(2 seconds). The transmitted power decision process performed as 1 cycle is explained. 
[0016] It judges whether a mobile station is subscription taking the necessary procedure for a 
control section 22 in 310 phases within predetermined time (2 seconds). This subscription 
procedure means the procedure performed for the communication with a base station at the 
very first. If judged as under a subscription procedure in 310 phases, a control section 22 will 
advance in 318 phases, and will determine the first transmitted power. Decision of transmitted 
power is performed by the following formula in these 318 phases (in the case [ Generally 
BER= 10 ] of -4 -lOSdBm). PMTX =PRTX-PRSSI-hPREF - PMTX : The transmitted 
power of a mobile station, PRTX : The transmitted power of a base station, the received- 
power average of PRSSI:mobile station, PREP : Received power desired in a base station. 
[0017] If it is judged that the subscription procedure was completed in 310 phases, it will go on 
to 312 phases, and a control section 22 is transmitted power PMTX after a subscription 
procedure. It calculates. Although the formula of this calculation is also the same as that of the 
formula of the aforementioned initial transmitted power, PRSSI is the average of the received 
power for which it asks as mentioned above, and serves as the value to change. 
[0018] It is transmitted power PMTX of a mobile station at 312 phases. When it determines, 
control sections 22 are 314 phases and 316 phases, and it is the determined transmitted power 
PMTX. Predetermined time (2 seconds) The change width of face of front transmitted power 
PMTX 2 is checked. In 314 phases, the change width of face by the side of + is checked, and 
if it is judged that predetermined change width of face (l.SdBm) is exceeded, it will go on to 
320 phases. If these 314 phases are expressed with a formula, it will become PMTX 
>PMTX_2 + 1.5[dBm]. The control section 22 which progressed to 320 phases is transmitted 
power PMTX of a mobile station. Only a predetermined size (3dBm) is made to increase and it 
determines. If these 320 phases are expressed with a formula, it will become 
PMTX = PMTX_2 + 3 [dBm] . 

[0019] On the other hand, if it is NO in 314 phases, the change width of face by the side of - 
will be checked in 316 phases, and it is predetermined change width of face (l.SdBm). If it is 
judged that it has exceeded, a control section 22 will advance to 324 phases. If these 316 
phases are expressed with a formula, it will become PMTX <PMTX_2-1.5[dBm]. the control 
section 22 which progressed to 324 phases - transmitted power PMTX of a mobile station 
Predetermined size (3dBm) only - it is made to decrease and determines If these 320 phases 
are expressed with a formula, it will become PMTX =PMTX_2-3[dBm]. 
[0020] When it is NO in no less than 316 phases, it progresses to 322 phases and a control 
section 22 is predetermined time (2 seconds). Front transmitted power PMTX_2 are held as 
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they are. That is, predetermined time (2 seconds) When the change width of face of the 
transmitted power opened and measured is less than predetermined change width of face (- 
1.5dBm- + 1.5dBm), the same transmitted power is maintained. 
[0021] 

[Effect of the Invention] After determining suitable transmitted power from the received-power 
average during predetermined time in a subscription procedure according to this invention. 
Since the change width of face with the pre-transmitted power of the predetermined time quota 
which asked for the present transmitted power determined by the received-power average 
during predetermined time and this present transmitted power is judged and the aforementioned 
present transmitted power was adjusted The automatic-regulation control of the proper 
transmitted power required for a communication can be carried out, and the better 
communication status can be acquired now. 
[Brief Description of the Drawings] 

[Drawing 11 The important section block diagram of the mobile station concerning this 
invention. 

[Drawing 21 The flow chart of the received-power average extraction control concerning this 
invention. 

rPrawing 31 The flow chart of the transmitted power adjustment control concerning this 
invention. 
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